Background and Purpose. The clinical symptoms of Huntington disease (HD)
H untington disease (HD) is an inherited, neurodegenerative condition resulting in clinical symptoms of progressive movement disorders, cognitive deficits, and behavioral changes that may affect an individual's ability to participate in activities of daily living, work, and community. The current management of HD is focused on symptoms because there is no curative treatment. 1 Physical therapy may play a role in assisting people with HD to maintain their independence in activities of daily living by addressing both impairments and limitations in functional activities.
Despite the potential for physical therapy to assist people with HD, evidence suggests that people with HD are not always routinely referred for physical therapy, particularly in the early stages. [2] [3] [4] This lack of referral may be attributable to the limited scientific support for the effectiveness of physical therapy interventions in HD. 5 Although animal models and small-scale studies of physical therapy in humans have led to the belief that directed physical activity, environmental enrichment, and training may be beneficial, clinical judgment, experience, and trial and error remain the major mechanisms through which interventions are justified. 2,6 -11 A recent study 12 investigated the benefits of participation of patients with early-and middle-stage HD in an inpatient rehabilitation program. The treatment program included respiratory exercises and speech therapy, physical therapy, and occupational therapy. Patients were admitted for 3-week periods of intensive treatment that were repeated 3 times per year for 2 years. Data from the first year indicated that 25 of the initial 40 patients who started the study completed the 3 admissions during that year; only 11 patients completed all of the 6 admissions in the 2 years. Each 3-week period of treatment resulted in highly significant (PϽ.001) improvements in motor performance, as measured by the Physical Performance Test (PPT) . No motor decline, as measured by the PPT, was detected over 2 years (nϭ11). These findings give some indication that intensive rehabilitation positively influences motor and functional performance in patients with early-and middle-stage HD. The components of the provided rehabilitation that resulted in change could not be clearly determined.
The design and implementation of randomized controlled trials for people with HD are limited by a lack of knowledge of the specific content of interventions. Obtaining knowledge about the content of programs currently being implemented is an important step in providing therapists with the information to develop more standardized methods of intervention and to initiate further research that can determine the benefits of specific physical therapy interventions in a controlled manner.
The purpose of this study was to identify the specific components of physical therapy practice for people with HD. Specific research questions were: (1) What is the nature of physical therapist practice? and (2) What are the influential limiting factors relevant to the provision of physical therapy for people with HD? Because this study was focused on developing an understanding of physical therapist practice relative to HD, a qualitative methodology was considered appropriate. Qualitative research most typically involves the development of concepts that may emerge into theory 13 and, therefore, was the approach of choice in this study.
Method Study Design and Approach
In order to describe the nature of physical therapy practice, consultation in the form of semistructured telephone interviews with physical therapists based in specialized HD centers was undertaken. A preliminary questionnaire study was also conducted. This questionnaire data contributed to the development of the interview questions and further facilitated triangulation during the later stages of the study. From the interviews, in-depth information was gathered from participants relating to their experiences in the assessment and treatment of people with HD. Ultimately, the data were used to develop guidelines and a theoretical framework for physical therapy practice specifically relevant to people with HD.
The semistructured telephone interview, which was the primary method of data collection in this study, allowed exploration of the issues of interest with the use of openended questions without the constraint of predetermined categories of analysis. 14 In accordance with this method, a "grounded theory" approach was used to influence data gathering and analysis. 15 This has been described as an approach that "starts from the ground and works up in an inductive fashion to make sense of what people say about their experiences, and then to convert those statements into theoretical propositions." 15(p102) Study Procedures Preliminary questionnaires. Physical therapists with a special interest in neurology (nϭ200) were selected randomly from the United Kingdom Association of Chartered Physiotherapists Interested in Neurology research database to receive a mailed questionnaire. Stamped, self-addressed envelopes were provided for the return of the completed question-naires. The questionnaire comprised 3 sections. The first section collected respondents' demographic details relevant to their treatment of people with HD. The second section considered referral for physical therapy and the treatments provided. Openended questions were used to obtain qualitative information about issues such as falls and the effects of behavior and dementia on physical therapy treatments. The third section included questions about guidelines for care and outcome measures routinely used in the treatment of people with HD.
Semistructured interviews.
In order for the interviews to yield sufficient amounts of descriptive data, we used a purposive sampling strategy 14 that involved recruiting physical therapists from a broad geographical area and with a range of experiences to be interviewed. Participants were specialist physical therapists who had experience working with people with HD. Table 1 provides a detailed description of the participants.
There are no established rules to aid in sample size determination in qualitative research. 16 The decision as to when sufficient participants had been interviewed was related to the point at which no new themes emerged; that is, when theoretical saturation was achieved. 13 Eight participants were recruited for this study, and the initial analysis of transcribed data indicated that the saturation point had been achieved. Interviewing was discontinued at this stage, and further analysis of the conducted interviews confirmed that recurrent themes appeared to be emerging in all of the interviews.
The participants were recruited via advertisement on the Chartered Society of Physiotherapy discussion board. All of the telephone interviews were conducted by one researcher and audio recorded. Field notes were made by an additional researcher, who also was present during all of the interviews. Special attention was given within the interview process to reframing, repetition, and expansion of the questions as required, thus enhancing the credibility of the information that was obtained. The interviewer used a preplanned schedule (Appendix) that served as a checklist for the questions covered during the course of each interview and as a guide toward the topic areas for discussion, thereby facilitating a consistent and systematic method of data collection. The development of the interview schedule was aided by consideration of the data obtained from the preliminary questionnaires. The schedule aimed to cover 3 basic topic areas during each interview: (1) assessment and treatment planning according to the stage of the condition; (2) the effects of specific issues, such as behavior and dementia problems, on the management of HD; and (3) departmental policies with respect to people with HD and, specifically, with respect to the potential for developing care guidelines.
Responses to open-ended questions were analyzed with a thematic approach. Closed questions were coded and then entered into and analyzed descriptively with the Statistical Package for the Social Sciences (version 14).*
Interview Data Analysis
The interviews were transcribed in full into text. This process of full transcription helped to strengthen the trustworthiness of the data by avoiding selective recording of the information. 14 Ensuring the truth value of the study, the accuracy of the transcripts was confirmed by both the interviewer and the independent researcher as well as by consultation with the participants 
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who were interviewed. 17 Copies of the transcripts were sent, along with self-addressed, stamped return envelopes, to the interviewed participants, inviting them to comment on whether the transcripts fully represented their ideas or not. Final themes also were sent to the participants for comment.
A qualitative data analysis package (QSR Nvivo, version 2.0.163 † ) was used to aid in the analysis process for the interview data. All codes were saved within the NVivo database as nodes. As a result of highlighting areas that were unclear and performing further coding and refinement, the initial nodes were reordered, duplicated, or merged. Following identification of the themes, labeling and layering of connections between ideas and concepts were performed with the modeling option in NVivo. Final themes were agreed on by the research team and were sent to the participants for checking. The themes were further cross-checked and triangulated with the preliminary questionnaire data as well as with information obtained from a critical review of available literature. This process allowed us to confirm the content and the results obtained from the interviews. 18 
Results

Preliminary Questionnaires
Of 200 questionnaires sent, 118 (59%) were returned and included in the analysis. Of the 118 respondents, 49 had treated an individual with HD during the course of their career. All of these 49 respondents had obtained their training in the United Kingdom. The respondents had an average of 15.3 years of experience (rangeϭ2.5-40). Therapists ranged in position from staff physical therapist to senior therapist/clinical specialist. Therapists practiced in a range of environments, including hospitals, outpatient settings, and specialized long-term-care HD units. The majority of the therapists treated 1 or 2 patients per annum (46.2% and 38.5% of total questionnaire responses, respectively). The therapists most frequently saw patients in the middle and late stages of the disease (47.3% of the respondents for both). Only 5.3% of the respondents saw patients in the early stage. Table 2 shows a summary of the questionnaire results related to referral for physical therapy and evaluation procedures. Table 3 summarizes the respondents' answers about types of interventions that they used for people at different stages of HD. In the early to middle stages, therapists generally implemented a problemoriented approach and focused on functional activity training; in the late stages, therapists began focusing more on respiratory therapy.
Semistructured Interviews
All 8 recruited participants had obtained their undergraduate training in the United Kingdom. All were senior physical therapists with varied work experience in the field of neurological rehabilitation (Tab. 1). † QSR International Pty Ltd, 225-R Concord Ave, Cambridge, MA 02138. The questions used for the semistructured interviews are shown in the Appendix. The main issues that emerged from the interviews were classified into 3 subthemes: (1) there is insufficient use of routine physical therapy-related outcome measures at different disease stages, (2) there is underutilization of physical therapy services in managing HD (particularly in the early stages), and (3) the management of falls and mobility deficit progression is a key treatment aim for people with HD. The identification of these 3 subthemes led to the development of an overriding master theme: The management of HD must be modified according to an individual's problems and to the stage of disease (Fig. 1 ).
Subtheme 1: Insufficient use of physical therapy-related outcome measures that address HDspecific problems. Functional assessments were considered the most appropriate method of evaluation.
Participants reported using general mobility assessments that were part of the assessment procedures at their hospital or facility. These included observational items, such as movement from a sitting position to a standing position, sitting and standing balance, bed mobility, walking, and use of stairs. The participants were in agreement that functional assessments yielded the most information for them to make appropriate clinical decisions. Participant 6 said:
I think that much more important really is to know what they can do. For example, if they can get to the toilet, get up or down stairs, make themselves a meal, etc, that is much more important than them being able to walk 10 m outside.
However, participants did express a desire for more functionally relevant, validated outcome measures. Although several participants realized the potential for standardized tests for the purposes of obtaining information about an individual's current functional status (eg, 10-m walk test) and highlighting the nature of any impairments (eg, Berg Balance Scale, Timed "Up & Go" Test [TUG]), none of the therapists was currently using any tools as outcome measures to assess the effectiveness of specific physical therapy interventions. Participants agreed that it would be feasible to use the types of measures that are used for people with other neurological conditions. Data from the questionnaires revealed that 57% of the respondents who did report using outcome measures routinely used a combination of rating scales and timed tests (such as the Berg Balance Scale, the TUG, and the 10-m walk test).
However, it was suggested that although these measures might be used as baseline measures, they might not be good indicators for predicting the probability of the risk of falls in people with HD. Participant 2 said:
I sometimes use the Berg Balance Scale, but it is far from the ideal when you've got patients who got 25, 26 on Berg Balance Scale and are pretty much largely independently mobile with the occasional fall. Most people with other conditions and such scores would not be able to walk and have recurrent falls. So, from that point of view, it is not a good indicator except as a baseline to see how they are getting on.
None of the interviewed participants reported access to scores on the Unified Huntington's Disease Rating Scale (UHDRS), even though the test was designed specifically for HD and includes a Motor Assessment and a Functional Assessment. The UHDRS is an observer-rated and clinic-based outcome measure that may not reflect what people are actually able to do in their own environments. Participant 6 said: 
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It is so difficult, because there are so many outcome measures out there. I deal a lot with multiple sclerosis (MS), and there is not one that suits everybody, and I really get upset because the clinic uses the EDSS [Expanded Disability Status Scale], which is similar to the UHDRS for HD; I found that does not mean anything. I mean there are a lot of variables. Time of day, place of assessment, people are nervous, and it does not necessarily relate to what the patient can do at home.
In summary, there was agreement that functional assessments provided the most information for therapists to make appropriate clinical decisions and to guide their interventions. Although therapists recognized the need for using outcome measures, they were unsure of which tools were most appropriate to use. Other factors related to people with HD themselves were considered to influence the initial referral for physical therapy services. Participant 3, working in a day therapy unit and a community outreach service, commented that people in the presymptomatic stage rarely were seen in the clinic and instead were seen in the community setting. Participant 3 felt strongly that fear of the future may 
Representation of the 3 subthemes and the master theme for Huntington disease (HD).
act as a barrier to coming to a clinic, where they may see what the future would be like, saying:
A lot of patients that start as outreach are perhaps the children of patients who are actually coming into the unit. They may be presymptomatic, and they do not want to come to the unit, where they may see what the future holds.
Participant 6 added that a patient's refusal to confront or acknowledge the problem might be another factor, saying:
I would say that I have not seen presymptomatic. I've seen 2 or 3 patients at the early diagnosis side of it, just after they've being diagnosed. Most of those who were diagnosed ignore it unless the families were keen on our involvement.
Thus, the problem of early-stage referral may be multifaceted. Although most of the interviewed participants received referrals in the middle to late stages of the disease, the more experienced therapists felt strongly that they did not see people with HD early enough. They agreed that physical therapy would be most beneficial in the early stages of the condition. The fact that safety and mobility may become severely compromised in the late stages of the disease was commented on by participant 1, who said:
I think for anybody observing someone at the late stage of HD with multiple choreic movements occurring during the day, it is frightening to watch, it just looks very dangerous and very uncontrolled even though the person can actually move from point A to B safely; it does look very unsafe and then we need to introduce that to the home environment where there are a lot more things to go wrong, to trip over.
With regard to what is believed to be safe performance of an activity (such as ambulation), participants believed that there were frequent disagreements between family members or caregivers and people with HD. Therapists working with people with HD should acknowledge and accept the need of these people for functional independence. It seems that this is part of living with the disease, although it may mean an increased risk of injuries from falls. Participant 3 said:
We had one patient, a very young man . . . and had great difficulties with him when he wanted to mobilize. The unit staff were really very concerned because he was falling so much when he got out of his chair, and they were rushing to prevent him getting up, which he found frustrating. In the end, we agreed on a compromise, where he would be allowed to mobilize freely and the staff would not get too close . . . that was the way he was less likely to fall.
On the basis of the data from the interviews, walking aids for safer mobility can be prescribed for people with HD. However, their use should be individually assessed and treated with caution. It seemed that most therapists believed that walking aids such as walkers and canes were more of a hindrance. Chorea can mean that a walking aid becomes more of a hazard for people with HD. In addition, some people with HD have difficulty with persistent motor activity and are therefore likely to let go of the aid while using it. With regard to cognition-related issues, some people may have difficulties navigating the environment with the aid, an issue that may increase the risk of falls. These aspects relating to the use of walking aids for people with HD were commented on by participants 1, 6, and 8. Participant 1 said:
We will provide walking aids as they need them. We tend to find that they are resistant to using walking aids, and sometimes it is difficult. I think with choreic movement that would cause them more trouble. They can trip over them or harm themselves.
Participant 8 summarized:
Sometimes providing walking aids seems to make them worse, especially if they get festinate in their gait, it seems to hinder them. If they are falling and use side steps or step to save, then the aids get in the way. It is more trial and error with walking aids as to what they receive, when and how effective they are.
Physical Therapy in Huntington Disease
Participant 6 agreed with these 2 participants and said:
From an aids point of view, I think it is very difficult, because I do not think we have ever been successful supplying anybody with a walking aid because of the arm movement. Sometimes if you can get them to concentrate long enough, they can do it, but of course towards the end, their concentration is poor. I mean there are so many cognitive problems as well.
Participants believed that teaching people to develop compensatory strategies would be most effective in aiding in the prevention of falls. These strategies included developing coping mechanisms, modifying the environment, modifying caregiver behavior, and providing aids in certain situations.
Master theme. The 3 subthemes all related to a master theme that emerged from our analysis: Physical therapy management of HD must be modified according to an individual's problems and to the stage of the disease. To illustrate this master theme, we extended a framework (Fig. 2) originally developed by Dal BelloHaas 19 for people with neurodegenerative diseases. When the interview responses from main questions 1 and 3 (Appendix) are applied, this framework relates specifically to people with HD and is supported by statements made by the participants.
The respondents identified functional deterioration as being correlated with increases in the number and severity of motor impairments, as indicated by participant 8, who said: Therapists reported that at different stages of the disease, different problems emerged. Problems with behavior, cognition, and motivation were reported to be some of the main issues throughout the disease stages. As the motor disorders progress, cognitive impairments may interfere with the learning of new skills. However, some simple strategies can be implemented by family members or caregivers and by therapists to compensate for this situation. Participant 8 commented on one patient:
We did try to involve him and use cueing references. We tried to keep instructions quite simple and straight. We gave him pictures of exercises to do, and we did not change the program. We kept on repeating it in the hope that he would learn that and involved his wife quite heavily with that as well to try to reinforce the pattern of what we're trying to get him to learn.
Motivation also was considered to have an impact on the physical therapy program, with an individual's feelings of helplessness, depression, and lack of understanding of the need for physical therapy being the main reasons identified for nonadherence. Some strategies for encouraging an individual's participation in a rehabilitation program and continuing home exercises were mentioned by participant 5, who said:
Family members have a big role really, and it is largely that. If a patient goes home, they won't do the exercises unless somebody is there trying to motivate and encourage them to do them. We get family and carers on board and use diaries that they tick when they have done exercises. That helps. . . .
The uncontrolled behavior of people with HD was also considered to have a potential impact on the physical therapy treatment. Participant 2, who had extensive experience working with people with HD and psychiatric problems, suggested strategies to manage uncontrolled behavior. Participant 2 said:
We have patients with behavioral problems that can have a massive impact on physiotherapy. Clearly, we have quite a lot of experience with dealing with very difficult, aggressive patients, so I normally manage that. I try strategies to find ways around and get them involved and doing something. If they are physically aggressive, then I will just try to gently hold the patient and try to facilitate them through and just do a lot of positive praise. . . . If they continue to be very aggressive and resistant, then I try another day.
The noticeable shift in the management strategy from preventive in the early stages to supportive in the late stages was mentioned by participant 2, who said:
In terms of physiotherapy, I think they should be more involved before they become symptomatic to work on things like core stability and the other things that they could benefit from in the long term. Right the way through, it is spending more time on thinking down the line, maintaining their posture, prevent muscle shortening and when to keep them standing and weight bearing, making sure posture is good at the meal time to prevent aspiration and then to make sure they are weight bearing evenly when they are sitting down or lying to prevent any pressure sores or these sorts of things.
It is clear from the results presented that each of the participants felt strongly that, at the different stages of HD, therapists needed different management strategies, assessments, and goals. Although preventive strategies should be implemented in the early stages of the disease, with the aim of delaying a further deterioration in an individual's condition, current management is mostly supportive in the late stages of the condition. Late-stage management aims to reduce the impact of complications.
Discussion
Physical therapy may play a role in facilitating independence in activities of daily living for people with HD. However, evidence for the efficacy of physical therapy treatment in people with HD is almost nonexistent, with little systematic research aimed at developing strategies for managing the mobility deficits present in this condition. Currently, for physical therapists working with people with HD, there is little documented information to guide their intervention strategies. The results of the present study have provided a framework that may help to better direct physical therapists in the provision of services for people with HD and to facilitate the development of efficacy studies for people with HD.
Three subthemes and one master theme emerged from the interviews. The first subtheme involved physical therapy assessment procedures for people with HD. The UHDRS was not reported as being used, although it has a high degree of validity and reliability for motor scores, meaning that it can be used for tracking HD clinical features over time. 20 Functional assessments were considered the most appropriate methods of evaluation. Measures such as the Berg Balance Scale and the TUG, which are used for people with other conditions, were recommended for people with HD. There is a need to develop appropriate outcome measures that are sensitive to physical therapy-related changes and that consider both impairments and associated functional limitations for people with HD.
The impact of cognition may be a limitation with any of the suggested outcome measures. Although the TUG has been recommended as a screening tool for identifying older people who are at risk for falling, 21 poor performance on the TUG may be attributed to cognitive impairments. For this particular test (as for most functional tests that are timed), an understanding of the instructions and interactions among the patient, the assessor, and the environmental setting are required. 22 Given the deterioration of cerebral integration and processing of sensory (visual, vestibular, and proprioceptive) information in the presence of cognitive impairments, 23 mobility functions such as walking can be negatively influenced. It has been found that slower gait speed, deceased step length, and increased step-to-step variability are more common in people with cognitive impair-
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ments than in older adults who are healthy. 24, 25 For the second subtheme, the present study demonstrated the underutilization of physical therapy services in managing HD, particularly in the early stages of the condition. Referrals for physical therapy services seem to be occurring in the middle and late stages, with insufficient referrals occurring in the presymptomatic and early stages.
Despite the underutilization of physical therapy services in the early stages of the disease, the present study highlighted the benefits of intervention soon after diagnosis. A physical therapy program implemented in the early stages and directed toward improving impairments such as reduced flexibility, coordination, balance, and muscle strength (force-generating capacity) has the potential to reduce disease manifestations and improve an individual's quality of life. 2 The importance of providing physical therapy in the early stages of the disease has a solid scientific foundation and theoretical support in recent mouse model studies. 8, 9, 26, 27 These studies suggested that environmental stimulation in the early stages delayed the degenerative loss of cerebral volume in mice. This remarkable effect of environmental enrichment in delaying the onset of the disease in affected mice inferred a positive impact of physical therapy programs in humans.
In the third subtheme, falls were considered a major issue, particularly toward the late stages of the disease. Although the incidence of falls in HD has not been empirically determined, there is some evidence that falls do occur in people with HD. In a gait study of people with HD, it was reported that 11 of 13 people had a history of 2 or more falls. 28 This finding is in agreement with data from our questionnaires, in that 95.3% of the respondents considered their patients with HD to be at risk for falling, with balance and loss of coordination as the main contributing factors. Interestingly, falls prevention programs did not seem to be routinely used by therapists responding to the questionnaire. Although falls are considered to be one of the major physical therapyrelated issues associated with HD, 1,7,29 -31 the reasons for falls occurring in people with HD are unclear. Falling in HD is a multifactorial issue, with impaired postural stability, dystonic postures, and gait disturbances considered contributing factors. 32 Falls and a loss of independent ambulation 33 are often factors that precipitate admission to nursing homes.
The master theme that evolved from the analysis of the interviews was overriding and connected the 3 subthemes: Physical therapy management in people with HD, both evaluation and intervention, must be adaptable to the individual and to the stage of the disease. This theme has implications for future physical therapy trials for HD, stratifying people according to the stages of the condition and then evaluating the effectiveness of various management approaches at these stages. Clear definitions of specific interventions and consensus as to best practice in physical therapy are essential to providing the required evidence to justify physical therapy interventions 34, 35 and are even more essential in complex, changing conditions such as HD. Furthermore, a clear understanding of the cognitive, motivational, and behavioral issues that may affect treatment at different stages of the disease is required. Developing appropriate physical therapy intervention programs for HD is likely to be complex, 5 but a clear understanding of the components of the interventions, factors that influence responses to treatment, and potential mechanisms that may influence outcomes is essential before the initiation of large-scale trials. 36
Conclusion
The results of this study lend support to the suggestion that physical therapist management should be modified according to the different stages of the condition. The study was limited in that it was conducted only in the United Kingdom with a relatively small purposive sample. Despite the limitations, there are implications for future physical therapy trials for HD, stratifying people according to the stages of the condition and then evaluating the effectiveness of various management approaches at these stages. Rather than relying on clinical judgment for treatment options, therapists may use the information gathered in this study to help them make better decisions based on consensus recommendations from people working in the field and justified by the currently available evidence. The information gathered in this study also may facilitate the development of standards of care and the design of future physical therapy trials.
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